Previous research suggests that the frontal lobes are essential for temporal processing. We report a patient, MN, with probable frontotemporal dementia (FTD) who was tested on a battery of timing tasks with stimuli in the sub-and supra-second range. MN demonstrated a substantial over-estimation and under-production of target intervals on estimation and production tasks respectively but was as accurate as controls on a reproduction task. Furthermore, this deficit was markedly different for auditory and visual stimuli on production and estimation tasks; estimates of the duration of auditory stimuli were three to four times longer than for comparable visual stimuli. She performed normally on a task requiring her to judge whether a stimulus was longer or shorter than a standard duration with both sub-and supra-second stimuli. She performed well on control tasks involving estimation, production and reproduction of line lengths suggesting that her deficits were not attributable to a generalized cognitive impairment or an inability to make magnitude judgments. These data suggest that bifrontal pathology disrupts the "clock" or memory for time.
Introduction
Humans are capable of regulating their behavior across time scales of several orders of magnitude, from hours to milliseconds (Buhusi & Meck, 2005) . This capacity is suggestive of a relatively precise ability to process time that may involve both temporal and non-temporal processing modules (Harrington & Haaland, 1999; Lewis & Miall, 2006a) . Disruption of timing operations may cause deficits in the ability to temporally adjust behavior that reveal the architecture of the systems involved in temporal processing (Rubia, Schuri, Cramon, & Poeppel, 1997) .
Traditional models have postulated the existence of an 'internal clock'. One leading account, termed scalar expectancy theory (SET), proposes that timing is mediated by a three-stage process, consisting of a clock, memory and decision stage mechanism for the measurement, storage and judgment of durations (Gibbon, Church, & Meck, 1984) . On this account, the clock stage includes a pacemaker that emits pulses at a constant rate. These pulses are then gated into an accumulator. Memory may be implicated in timing in several ways. For the purposes of comparing one interval to another, a representation of the outputs of the accumulator may be stored in memory; for purposes of judging duration or producing an interval, stored memory for durations (e.g., how long is a second) may be required. Finally, a decision stage module compares the information from the accumulator and memory representations to generate the appropriate response. In SET, the accuracy and variability of the clock mechanism are dependent upon both the level of attention being devoted to the task, and the ability of working memory to retain the pacemaker accumulation (Church, 1984) . Studies investigating the relationship between operant responses and timed durations (e.g., reinforcement schedules) demonstrated that the variability of timed responses grows in proportion to the interval being timed in a manner that is consistent with Weber's law (Dews, 1970; Staddon, 1965) . This consistent relationship between duration and variability was termed the 'scalar property' of time and is a hallmark of interval timing (Gibbon, 1977; Gibbon et al., 1984) . The search for the physiological correlates to the internal clock has generated a substantial body of research in the past two decades (Buhusi & Meck, 2005; Lewis & Miall, 2006a;  
